Molecular and cytological characterization of 5S rDNA in Oryza species: genomic organization and phylogenetic implications.
We investigated the molecular characteristics and chromosomal organization of 5S rDNA in the genus Oryza, including diploid and tetraploid species. A phylogenetic tree of Oryza species was constructed based on the non-transcribed spacer sequences of 5S rDNA, and some novel relationships were discovered. Specifically, comparative sequence analysis of 5S rDNA in several wild rice species showed unique characteristics inconsistent with the model of concerted evolution: (1) multiple distinct 5S rDNA types were detected within a species, leading to intraspecific divergence of 5S rDNA; (2) multiple identical 5S rDNA types were shared among species, resulting in interspecies clustering of 5S rDNA types; and (3) intraspecific nucleotide diversity was detected within a 5S rDNA class. Our results obtained by fluorescence in situ hybridization revealed that each rice species studied contained only one 5S rDNA locus with two hybridization sites, which were located on either chromosome 7 or chromosome 11. These results suggest that different 5S rDNA classes within the rice genome were arranged together and that one pair of 5S rDNA loci from a diploid progenitor of the tetraploid species might have been lost during evolution. Taken together, our data show that 5S rDNA in rice species is more informative at the gene level than at the chromosome level.